INTRODUCTION

4
Understanding the baseline kinematic behaviors of the carpal bones in the wrist can aid in the We collected two measurements from each radiograph, resulting in four reference radiographic 1 0 1 measurements per participant (Fig 3) . Scaphoid length (R1, R2) and scaphoid inclination (R3, point on the radial styloid in radial (R3) and ulnar (R4) deviation.
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Intra-observer agreement 1 0 8
To assess the intra-observer agreement for each radiographic measurement (R1, R2, R3, R4), a 1 0 9
twenty-subject subset of the study cohort was randomly selected and measurements were repeated by the observer one month after the initial measurement collection. Scaphoid Kinematic Index (SKI) were all calculated as proposed by Garcia-Elias et al. 2 .
The CR Index (CR) and Translation Ratio (TR) originally proposed by Craigen and Stanley
were calculated using modified equations presented by Galley et al. 3 .
Larger values of the SFI and SKI were meant to identify 'column' wrists, while larger values of
the SII, CR, and TR were meant to identify 'row' wrists. Due to the non-normal distributions of our data, we used non-parametric Wilcoxon signed-rank and radiographic scaphoid measurements (R1-R4) between the sexes. We used Pearson correlation coefficients to explore the relationships between the degrees of degrees of ulnar wrist deviation and corresponding radiographic measurements (R1, R4) for men and women independently. Intra-rater agreements for all four measurements were determined using intraclass correlation Male and female participants did not differ significantly in age (Table 1) .
Wrist deviation
The degrees of ulnar wrist deviation observed in both men and women were generally greater
than the degrees of radial wrist deviation observed (Table 1) . No significant sex-specific
differences in degrees of radial or ulnar deviation were observed. compared to women (Table 1) .
The correlation between R1 and degrees of ulnar wrist deviation was positive and weak for men and negligible for women ( Table 2 ). The correlation between R2 and degrees of radial wrist 1 4 4 deviation was negligible for both sexes. The correlation between R3 and radial wrist deviation degrees of ulnar wrist deviation was negative and moderate for men and negative and weak for and women. Medians and interquartile ranges of the metrics of scaphoid kinematics for each sex,
along with p-values, can be found in Table 1 .
Men had significantly greater values of all radiographic scaphoid measurements (R1-R4)
compared to women, likely due to the larger overall size of male wrists 6 . We also found sex- deviation in men compared to women.
Based on our results, we accepted our hypothesis and supported the previously reported assertion
that men tend to have more 'row' wrists 1 . Specifically, we found that measures of scaphoid 1 6 9
inclination had significant associations with the degrees of wrist deviation for men only, which
would be expected as the proximal scaphoid slides along the distal radius in the frontal plane as
the wrist becomes more ulnarly deviated, decreasing the distance between the ulnar-sided signifying more 'column'-type wrists.
The recognition of sex-specific differences in carpal kinematics has various practical the focus toward the restoration of baseline kinematics for a given patient. In the context of for 'column'-type wrists (i.e. women) and instead suggest the use of a procedure that better kinematics, however this would require more x-ray acquisitions. This may be impractical in standard clinical settings, as these points will need to be pre-determined and tested, and would lead to additional radiation exposure to the patient. Our study therefore focused on utilizing the
endpoints of the range of motion. Three-dimensional imaging modalities such as Magnetic kinematics and might allow us to better understand the complete trajectory of the scaphoid from 1 9 7
radial to ulnar wrist deviation. Nevertheless, radiographs are easier to obtain, practical in clinical
settings, correspond to lower ionizing radiation exposure than CT, and are less costly. While column' theory of carpal kinematics describes a spectrum of kinematic patterns that are likely elucidate these associations for the implications of kinematic patterns to be understood.
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Observation of scaphoid kinematic patterns also does not provide a comprehensive overview of factors such as body frame size.
In conclusion, our study demonstrated sex-specific differences in the relationship between the women. In contrast, we did not observe significant differences in any of the scaphoid kinematic comparisons between men and women using a non-parametric signed-rank test. Table 2 Values given are Pearson correlation coefficients (r) and p-values (p). 
